In the paper herein we treat some problems concerning the metric structure on the 2-tangent bundle: T 2 M. We determine the set of all metric semi-symmetric N-linear connections, in the case when the nonlinear connection N is fixed. We prove that the sets: T N of the transformations of N-linear connection having the same nonlinear connections N and ms T N of the transformations of metric semi-symmetric N-linear connections, having the same nonlinear connection N, together with the composition of mappings are groups. We obtain some important invariants of the group ms T N and we give their properties. We also study the transformation laws of the torsion and curvature d-tensor fields, with respect to the transformations of the groups T N and ms T N .
1 The N-and JN-linear connections on tangent bundle of order two
Let M be a real C ∞ -manifold with n dimensions and (T 2 M, π, M ) its 2-tangent bundle, [1] . The local coordinates on 3n-dimensional manifold T 2 M are denoted by (x i , y (1) i , y (2) i ) = (x, y (1) , y (2) ) (i, j = 1, 2, ..., n), [7] , [8] .
Hence, the tangent space of T 2 M in the point u ∈ T 2 M is given by the direct sum of the linear vector spaces:
An adapted basis to the direct decomposition (1.2) is given by: Let us consider the dual basis of (1.3):
(1.5) {dx i , δy (1) i , δy (2) i }, where (1.6) δx i = dx i , δy (1) i = dy (1) 
δy (2) i = dy (2) (2) 
The system of nine functions:
are called the coefficients of the N-linear connection D.
Generally, an N-linear connection DΓ(N ) on T 2 M is not compatible with the natural 2-tangent structure J given by (1.1). (1.8) ,where:
).
It results that a JDΓ(N )-linear connection on T 2 M has three essentially coefficients:
, C i jk (2) ).
Obvious, the geometrical theory on 2-tangent bundle (T 2 M, π, M ) with the N-linear connection [1] [2] [3] , [15] , generalize that with the JN-linear connection (cf.with R.Miron and Gh.Atanasiu [5] [6] [7] [8] ; see, also M.Purcaru [12] , [13] ).
In the following we use the N-linear connections, only.
2 The transformations of the d-tensors of torsion and curvature in T N Let T N be the set of transformations of N-linear connections, corresponding to the same nonlinear connection N:
where T is the set of the transformations of N-linear connections toN -linear connections.
We have: 
DΓ(N ) → DΓ(N ) be a transformation from T N given by (2.1):
The composition of two transformations from T N is a transformation from T N , given by:
The inverse of a transformation from T N is the transformation:
The Firstly, we shall study the transformations of the d-tensors of torsion of DΓ(N ) (see, (7.2) and (7.5), [1] ) by a transformation (2.1). We obtain: Proposition 2. 
where A ij {...} denotes the alternate summation.
We shall consider the tensor fields:
, (α = 0, 1, 2; β = 1, 2).
Proposition 2.3.By a transformation of the Abelian group T N , given by (2.1), the tensor fields:
and S i h jk (βα) , (α = 0, 1, 2; β = 1, 2) are transformed according to the following laws:
About a class of metrical n-linear connections on the 2-tangent bundle
3 Metric semi-symmetric N-linear connections on 2-tangent bundle Let G be a metric structure on T 2 M . Locally G looks as follows: 
Translating the Proposition 3.1. in local coordinates we obtain: 
| αk = 0, (α = 0, 1, 2) . 
, are as follows:
jk ),
Definition 3.3. The metric N-linear connection given by (3.5) is called the canonical N-linear connection associated with G.
Let us associate to G the following operators of Obata type:
There is inferred: Proposition 3.3. The Obata's operators have the following properties: 
Theorem 3.2.([1])The set of all metric N-linear connections with respect to G on the manifold T 2 M is given by:
where σ, τ (1) , τ (2) ∈ X * (T 2 M ) and 
where
are the local coefficients of the canonical N-linear connection associated with G and σ, τ (1) , τ (2) ∈ X * (T 2 M ).
The group of transformations of metric semisymmetric N-linear connections
Let N be a given nonlinear connection on T 2 M . Then any metric semisymmetric N-linear connection with local coefficients
(α = 0, 1, 2) is given by (3.12) with (3.11).
From Theorem 3.4 we have: We shall denote this transformation by: t(σ j , τ (1) j , τ (2) j ).
Thus we have:
Theorem 4.2. The set: ms T N of all transformations t(σ, τ (1) , τ (2) ) : DΓ(N ) →
DΓ(N ) of the metric semi-symmetric N-linear connections, given by (4.1) is an Abelian group, together with the mapping product. This group acts on the set of all metric semi-symmetric N-linear connections, corresponding to the same nonlinear connection N, transitively.
By applying the results from Proposition 2.3, we obtain: (2.12) are changed by the laws:
. By means of a transformation (4.1) the tensor fields
where:
Using these results we can determine some invariants of the group ms T N . To this aim we eliminate σ ij , τ (β) ij , (β = 1, 2) from (4.2), (4.3) and we obtain: 
where: K
= g
hj K
hj , S
hj S
hj ,
In order to find other invariants of the group ms T N , let us consider the transformation formulas of the torsion d-tensor fields by a transformation t(σ, τ (1) , τ (2) ) : DΓ ( 
where Σ ijk {...} denotes the cyclic summation, and with: Proof. Using the notations (4.9), (4.10), (4.11), the Remark 4.1 and the definitions of the torsion d-tensor fields given in [1] , by direct calculations we obtain the results.
